Abstract
Introduction
Latinos have disproportionately higher rates of obesity and physical inactivity than the general US population, putting them at greater risk for chronic disease. US Latino children aged 2 to 19 years have the highest obesity prevalence (22.4%) compared with nonLatino black (20.2%) and non-Latino white (14.1%) children (1) . US Latino adults have the second-highest obesity prevalence (42%), following non-Latino blacks (47.8%) (1) . Adult and child family members share diet and physical activity (PA) behaviors and obesity status (2). Given the connection between individual behavior and household environment, multilevel healthy lifestyle interventions targeting all household members are a promising approach to improving individual behaviors. Involving the entire family is an important cultural adaptation for interventions designed for Latinos, who are highly group-oriented and consider family the primary source of identity and social support (3).
Most intergenerational obesity interventions are child-focused and have a parent component. Family interventions typically limit participation to parent-child dyads and examine outcomes only of child participants (2). Few interventions explore the effect of in-
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corporating the entire family, particularly when family is broadly defined as all household members, regardless of age (child or adult) and relationship (sibling, parent, grandparent). Several small studies demonstrated that programs involving all household members promote healthy eating and PA and prevent excess weight gain (4) (5) (6) . However, these studies did not target racial/ethnic minorities or financially disadvantaged populations who have higher rates of obesity than the general population. Latinos are more likely than non-Latino whites to identify cultural or linguistic preferences; low health literacy; and problems relating to transportation, neighborhood safety, cost, and resource availability as barriers to adopting healthy behaviors (7, 8) . Little information exists on culturally targeted lifestyle interventions designed for all household members of Latino families.
This article describes Y Living, a culturally appropriate, family-focused, community-based healthy lifestyle program for Latino families and examines its effect on weight measures of adult and child participants.
Methods
The evidence-based Y Living program, funded by the Cancer Prevention and Research Institute of Texas, was designed by the University of Texas Health Science Center at San Antonio (UTHSC-SA) and the YMCA of Greater San Antonio (YMCA) to prevent excess weight gain by increasing adoption of health-promoting PA and dietary behaviors. Y Living aligns with national cancer prevention guidelines (9) and The Guide to Community Preventive Services' recommendations for reducing obesity and improving PA (10) . We used a pretest-posttest design to evalute the program. Participants enrolled between January 2012 and June 2013. This program evaluation was determined to be exempt (Category 2) from review by UTHSCSA's institutional review board.
Setting and recruitment
The program took place in San Antonio, Texas, an urban city in Bexar County with high rates of obesity and chronic disease. San Antonio has 1.4 million residents and a median household income of $45,722; about 20% of residents live in poverty, and 63% of residents are Latino (11) . In Bexar County, 65% of residents are overweight or obese (12) . The local YMCA serves more than 35,000 members with PA and health and wellness education at 8 facilities. Y Living was offered at 3 of the 8 facilities serving predominantly Latino and low-to-middle-income families.
YMCA recruited families via area churches, schools, organizational newsletters, neighborhood newspapers, and word of mouth. After completing an interest form, 1 adult family member participated in a structured screening interview with a YMCA staff member who ascertained the prospective family's commitment to a 12-week program offered in English that required the entire family to attend twice-weekly group education sessions, engage in PA at least 3 times per week, and (family members aged ≥7 years) participate in assessments. Families not able to commit to the program received referrals to alternative YMCA programs. Families indicating commitment to sustained participation (12-week program plus 3-month maintenance) were scheduled for baseline assessment before the program's start. Other than their time, enrolled families incurred no cost and received a 3-month YMCA family membership and program materials (eg, program binder, journal, T-shirt, pedometer). YMCA offered childcare during education sessions for very young children.
Measurements
The program was evaluated using a pretest-posttest design. UTH-SCSA researchers developed standardized data collection protocols and trained and certified YMCA staff members in data collection procedures. Data collection training addressed equipment management, privacy, safety, and assessment administration. Participants (106 children aged 7-17 y, 242 adults ≥18 y) underwent standardized assessments before and immediately following the 12-week program. Anthropometrics were repeated at weeks 4 and 8.
Participants provided demographic information as part of their YMCA member registration: age, sex, race/ethnicity, years of education, household structure (number of adults and number of children), and annual household income. Waist circumference was measured to the nearest 0.25 inch using a MyoTape Body Tape Measure with tension scale gauge. Height was measured to the nearest 0.25 inch using a fixed stadiometer without shoes or socks. A bioelectrical impedance analysis machine (Tanita SC-331S) was used to determine body fat percentage, body weight, and body mass index ([BMI] kg/m 2 ). BMI percentile and zBMI for children were determined using CDC BMI-for-age growth charts (www.cdc.gov/growthcharts).
Y Living Program
A local YMCA's executive director and advisory board developed Y Living to address a local need for culturally appropriate opportunities in which families learn to improve health by adopting healthy lifestyle behaviors. After an initial pilot, UTHSC-SA researchers were invited to collaborate with YMCA to enhance the program by integrating evidence-based behavioral strategies. Consistent with the Social Cognitive Theory of behavior change, the program emphasized self-regulation, behavioral capability, observational learning, and self-efficacy (13) to support the entire family by proactively addressing intrafamilial, so-PREVENTING CHRONIC DISEASE VOLUME 12, E219 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
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ciocultural, and environmental factors (14) .YMCA's overarching goal of achieving total wellness by enriching spirit, mind, and body and local leaders' knowledge of the community was integrated throughout the program.
Training. Education sessions were delivered by YMCA staff or community volunteers with professional expertise in curriculum topics (eg, registered dietitians delivered nutrition education). Staff and volunteers, most of whom were bilingual or bicultural, resided or worked in the program site's community and were experienced with its unique geographic and sociocultural issues. YMCA staff members' education and training included a bachelor's degree and work experience in the health and wellness field as well as YMCA certifications (eg, Principles of Healthy Lifestyles, Foundations of Strength and Conditioning, CPR, First Aid).
Preparation of staff members included training in healthy lifestyle and disease prevention; PA and dietary guidelines; interpreting results of body composition assessments; designing and implementing safe and enjoyable PA for inactive, overweight individuals and new exercisers; using motivational interviewing techniques with participants; and implementing the Wellness Consultation curriculum. Although Y Living is not a weight-loss program, staff received weight-loss education materials to share with participants on request.
Volunteers received a program orientation and training on healthy lifestyle, chronic disease prevention, and the delivery of presentations to local intergenerational, Latino audiences. Using community volunteers with relevant content expertise (eg, dietitians, bankers, pastors) to deliver program components is consistent with YMCA's service-delivery model that leverages local expertise, fosters community ownership of the program, and offers a sustainable implementation strategy.
Health education. YMCA staff members facilitated group health education sessions twice weekly (Appendix A). Each 50-minute session started with a brief sharing time, transitioned to the health education presentation (led by a staff member or volunteer), and concluded with a group reflection and a highlighting of a community resource. Participants were exposed to new knowledge (eg, dietary guidelines) and skills (eg, goal setting, self-monitoring, problem solving) to support health behavior change.
All participants participated in health education through interactive large-and small-group discussions, demonstrations, and hands-on activities. Presenters drew on the knowledge and experience of families and encouraged participants to learn from each other. Education materials and presentations were provided in English and designed to meet the needs of an intergenerational, low-literacy audience. Presenters used photographs and other images in presentations, used food models in nutrition lessons, provided recipes incorporating traditional or familiar locally available ingredients, and emphasized free or low-cost PA in the vicinity for the entire family. To maximize the engagement of children in education sessions, special children's versions of education materials (eg, a budget worksheet for children) were developed for many sessions. Some activities required family members to collaborate, such as building a healthy plate with magazine pictures and creating a family poster depicting agreed-on family wellness goals.
Physical activity. YMCA staff members led 1-hour group PA sessions after each health education session. Given the emphasis on introducing participants to a variety of PA, staff members offered different activities each week. Adults and children participated together in some activities and separately in others. Popular activities included Zumba, strength training (eg, with resistance bands or body weight), group walks, and activity stations offering brief, fun, game-like activities through which small groups of participants rotate.
Wellness consultations. Each family received a 30-to 45-minute wellness consultation with a YMCA staff member in week 2, week 5, and week 9. Adults received a report characterizing key dietary habits reported on baseline surveys on which behaviorchange efforts could focus. Staff members reviewed recent anthropometric measurements, reinforced key health education messages, and provided additional support for behavior-change strategies tailored to the needs, concerns, and priorities of individual families. Staff members and families collaboratively explored promoters of and barriers to healthy behaviors in the home and in the broader sociocultural setting. Staff members distributed relevant health education materials, discussed individual and family goals, and provided a journal and pedometer to monitor progress.
Special events. Staff members and volunteers accompanied families on a grocery store tour to support families' healthy food purchasing through practical application of health education concepts. Together, participants attended a community event (eg, Síclovía, San Antonio's open streets event) to promote social support and connection to community resources promoting a healthy lifestyle. At the program's conclusion, families attended an all-day outdoor weekend event at a YMCA camp and a graduation ceremony and celebration.
Analysis
Descriptive statistics were used to summarize participant characteristics at baseline for adults and children separately. The intervention effect was evaluated using the Wilcoxon signed-rank test PREVENTING CHRONIC DISEASE VOLUME 12, E219 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
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www.cdc.gov/pcd/issues/2015/15_0219.htm • Centers for Disease Control and Preventionfor adults and children separately. Two types of change scores were calculated: 1) absolute change (week 12 measure minus baseline measure) and 2) relative change ([absolute change divided by baseline measure] multiplied by 100). We used a nonparametric approach because the distribution of change scores was not normal and mostly skewed (Appendix B). Characteristics of participants who had post-intervention measures (completers) were compared with those who did not (drop-outs) using the Fisher exact test for categorical variables and the Mann-Whitney U test for continuous variables. Mixed effect models were conducted to further evaluate the association between the change in outcome measures and participant baseline characteristics: sex, age, ethnicity (Latino or not Latino), family income (<$5,000; $5,000-$9,999; $10,000-$14,999; $15,000-$24,999; $25,000-$34,999; $35,000-$49,999; ≥$50,000), family structure (Group 1, families with only 1 adult and no children; Group 2, families with >1 adult and no children; and Group 3, families with ≥1 adult and ≥1 child aged <18 y), and BMI for adults and children separately, while taking into account the correlations among same-family participants. Sensitivity analyses were conducted to deal with missing data using the multiple imputation with chained equations approach (15); the results did not change, so they are not reported. All statistical tests were conducted at a 2-sided significance level of .05, and all analyses were conducted using Stata SE version 13 (StataCorp LP).
Results
From January 2012 through June 2013, the Y Living program was delivered 11 times in 3 facilities with an average of 15.9 families per program. Among the 348 participants enrolled, 242 (69.5%) were adults and 106 (30.5%) were children ( Table 1 ). The median age of adult participants was 41 years; 80.6% were women, 87.7% were Latino, and median BMI was 34.9. The median age of children was 12 years; 50.9% were boys, 94.2% were Latino, and median BMI percentile for age was 94.2. Of the 103 children for whom we had data, 17 (16.5%) were overweight, 50 (48.5%) were obese, and 36 (35.0%) were normal weight. Of family types, Group 1 comprised 80 adults, Group 2 comprised 65 adults, and Group 3 comprised 97 adults and 106 children.
Only 180 (74.4%) adults and 72 (67.9%) children completed the program; several baseline differences were found between those who completed the program and those who dropped out (Table 2) . Compared with adults who completed the program, adults who dropped out were significantly younger (P = .04), more likely Latino (P = .03), and more likely in the group of adults and children (P < .001). Children who dropped out were significantly heavier at baseline than those who completed the program in all body composition measures (all P ≤ .04).
Among adults who completed the program and had both baseline and postintervention measures (n ranged by measure from 173-180 adults), the absolute changes in BMI (median = −0.2; interquartile range [IQR], −1.0 to 0.3), weight (median = −1.6 lb; IQR, −5.5 to 1.2 lb), waist circumference (median = −1.0 in; IQR, −2.5 to 0 in) and percentage body fat (median = −0.6; IQR: −1.8 to 0.7) were significantly less than zero (all P < .001), indicating that on average the intervention significantly improved the body composition of adults (Table 3 ). The percentage changes in BMI, weight, waist circumference, and percentage body fat were also significantly less than zero (all P ≤ .001); on average these measures significantly decreased by 0.8% to 2.6% after the intervention. Among children who completed the program and had both baseline and postintervention measures (n = 71), the absolute changes in zBMI (median = 0.1; IQR, −0.01 to 0.2), BMI percentile (median = 0.4; IQR, −0.03 to 3.5), weight (median = 2.6 lb; IQR, 0 to 5.0 lb) and percentage body fat (median = 0.65; IQR, −1.12 to 2.68) were positive in sign (all P < .04), indicating that on average these body composition measures significantly increased postintervention. The percentage changes in BMI percentile, weight, and percentage body fat were also positive in sign (all P < .03), showing that on average these measures significantly increased by 0.4% to 2.7% after the intervention.
An examination of the association between baseline characteristics and change scores showed that the intervention effect varied across subgroups. Women had a greater decrease in BMI (P = .02) and weight (P = .047) than men. Compared with normal-weight adults, adults who were obese at baseline had a greater decrease in weight (P = .03), percentage change in BMI (P = .03), and percentage change in weight (P = .004); and those overweight at baseline had a significantly greater decrease in percentage change in weight (P = .02). Among children, girls had a greater increase in percentage body fat than boys (P = .03). Children in families with an annual household income of $15,000 or more at baseline had a smaller increase in percentage body fat (P = .004). Compared with normal-weight children, children who were obese at baseline had a smaller increase in percentage body fat (P = .001) and smaller percentage change in percentage body fat (P = .005).
Discussion
Y Living was implemented and evaluated using a pragmatic approach (16) . We observed improvement in body composition (measured by weight, waist circumference, and body fat) of adult participants who completed the 12-week program. Among child participants, all weight-related measures increased, as expected for this age group (17); however, improvements in weight and body PREVENTING CHRONIC DISEASE VOLUME 12, E219
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fat were observed for children who were overweight or obese. Lack of a control group and wide variation of children's ages makes the interpretation of children's results difficult (17) . Generally, family-based studies have not examined intervention effects on adults when both adult and child family members were targeted by the intervention. We are the first to investigate the feasibility of a family-focused program to engage all members of low-income Latino households. Family structure (individual adult, multiple adults, or adults with children) did not affect weight change of adult program participants. As a weight-gain prevention program, our finding for adults is consistent with adult-only community-based weight gain prevention studies that led to successful weight maintenance without significant weight loss (18, 19) . Intervention activities were developed for a Latino, intergenerational, low-income, urban population. That this program was designed with participants' cultural beliefs and local practices in mind may have contributed to positive weight change in adults (20) . Latinos prefer health programs in a group setting that provide opportunities for sharing experiences and support among group members (21, 22) ; participants enrolled as individuals may have benefited from the group support.
Other family-focused weight-gain prevention interventions similar to Y Living demonstrate that small sustainable lifestyle behavior changes are feasible and can prevent excess weight gain and promote healthy lifestyle adoption among participants (4-6). Although weight outcomes for children in our program were mixed, weight improvements among adults may portend weight improvements among children when parents adopt healthy behaviors and become healthy role models (14) . Most adults in Y Living were women. We cannot say if this resulted from family structure (ie, more single-female-parent families), behavior (ie, fathers in 2-parent families do not tend to enroll) or attitudes and norms (ie, family health is traditionally a female domain). Latino mothers and fathers have important, yet distinctive, roles in ensuring their families adopt healthy lifestyles (23). In addition, because mothers and fathers play different roles in supporting children's involvement in PA and sports, it is important to involve both parents (23). Although programs may benefit from including fathers, further research on parental roles in Latino families is needed to understand how to engage both parents.
Our study had several limitations. First, lack of a control group hinders our ability to accurately interpret results, in particular understanding effects on child outcomes, because we cannot control the increase in weight and body fat due to normal growth and environmental influences (24). Second, young adults and families with children had higher drop-out rates, indicating that the program may not have addressed some barriers to participation. Of the families with children, about one in 10 also had at least one young adult (18-24 y); these families had the highest dropout rate (71.4%). All participants received the same education content, of which some was less relevant to children or young adults and could have led to higher dropout rates. The structure of families in Y Living was diverse. Maintaining involvement in the program may require child-adult separation for some activities. More research is needed on how young adult family members can be better integrated into the program. Finally, Y Living program was offered as a voluntary, no-charge program to low-income community residents, which may have led to a bias in selection of participants. Tables   Table 1 PREVENTING CHRONIC DISEASE VOLUME 12, E219
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